Adolescence is the potential period for growth and optimal functioning, but developmental issues like time of transition from childhood to adulthood will create stress and affect the adolescent's quality of life (QOL). However, there is a lack of research tool for measuring adolescent's QOL in Malaysia. The aim of the study was to determine the validity and reliability of the self-report Malay version of the pediatric QOL (PedsQL™) 4.0 Generic Core Scales in assessing the QOL of Malaysian adolescents. A cross-sectional study design using the 23-item self-report Malay version of the PedsQL 4.0 Generic Core Scales was administered on a convenient cluster sampling (n ¼ 297 adolescent) from a secondary school. The internal consistency reliability had Cronbach's a values ranging from .70 to .89. Factor analysis reported a six-factor structure via principal axis factor analysis. In conclusion, the self-report Malay version of the pediatric QOL 4.0 Generic Core Scales is a reliable and valid tool to measure the QOL of multiethnic Malaysian adolescents.
Methods
The QOL study described in this paper was carried out using the self-report Malay version of the PedsQL 4.0 Generic Core Scales originally developed by Dr James W Varni. The translated questionnaire and consent for validation were obtained from the original author. It is a psychometric self-report and parent-report measure developed to assess the following domains of HRQOL: physical, emotional, social, and school functioning. Only the self-report for adolescents aged 13-18 years was used in this study. It measures physical (eight items) and psychological functioning including emotional (five items), social (five items), and school (five items) functioning of the adolescents. A five-point response scale is utilized (0 ¼ never a problem and 4 ¼ always a problem). Items are reverse scored and linearly transformed to a 0-100 scale (0 ¼ 100, 1 ¼ 75, 2 ¼ 50, 3 ¼ 25, and 4 ¼ 0), so that higher scores indicate better functioning (Varni et al., 2001 (Varni et al., , 2003 . The Physical Health Summary Score (eight items) is the same as the Physical Functioning Scale. To create the Psychosocial Health Summary Score (15 items), the mean is computed as the sum of the items divided by the number of items answered in the emotional, social, and school functioning scales. Scores for each domain range from 0 to 100 and higher scores indicate better QOL. The instrument had excellent internal consistency reliability for the Total Scale Score (a ¼.88 child), Physical Health Summary Score (a ¼.80 child), and Psychosocial Health Summary Score (a ¼.83 child) (Varni et al., 2001 ).
Study design, study population, and data collection
Approval for the conduct of this study was obtained from relevant authorities. In addition to this, only the self-report was utilized in this study. The sample size was calculated based on the recommended 10 participants per questionnaire item as suggested by Tabachnick and Fidell (2001) for factor analysis. The inclusion criteria include students who are able to understand, speak, and write Malay Language. In Malaysian secondary school, adolescents between 13 and 17 years of age are separated into five different grades as follows: 7th, 8th, 9th, 10th, and 11th grade. Using a convenient cluster sampling, a total of 297 students from 7th to 11th grade in 10 classes participated in the study. All students gave consent and filled up a personal information form and the questionnaire. Instructions on how to administer were given before the students fill up the forms and questionnaire. Approximately 10 minutes was taken for all the students to complete the questionnaire.
Statistical analysis
Data were analyzed using Statistical Package for the Social Sciences version 17.0. The demographic profiles of the adolescents were described using mean, standard deviation, frequency, and percentage. The data were normally distributed and therefore, differences across gender, age, and race were computed using t test and one-way analysis of variance with Tukey's post hoc test. All results are presented with 95% confidence intervals. To determine the internal consistency reliability of the domains, the analysis for Cronbach's a value was performed. Explorative factor analysis was carried out using principal axis analysis with Promax rotation for factor loading analysis. Table 1 presents the demographic data of the participants. The mean age of the participants was 15.02 + 1.41 years, and 44.8% (n ¼ 133) of participants were male school-aged adolescents. A total of 297 adolescents participated in the study with a response rate of 90.3%. Of the participants, 51.5% were Chinese adolescents, followed by Malays (34.7%) and Indians (11.1%). As for age, 19.5% were 13 years old, 17.5% were 14 years old, 22.6% were 15 years old, 19.5% were 16 years old, and 20.9% were 17 years old adolescents.
Results

Sociodemographic profile of adolescents
Mean and standard deviations
The mean overall score of the PedsQL 4.0 Generic Core Scales was 78.50 (SD ¼ 13.48; Table 2 ). The highest mean score was in physical functioning (mean ¼ 85.83; SD ¼ 13.34), while the lowest mean score was in emotional functioning (mean ¼ 69.43; SD ¼ 21.32). Internal consistency reliability
The internal consistency reliability was based on the Cronbach's a of all the domains. George and Mallery (2003) 
Construct validity
The Kaiser criterion was used to select those factors that have an eigenvalue of 1. Construct validity showed a six-factor structure with eigenvalues of more than 1 and a 62.5% variance response (Table 3) . These factor loadings are emotional, social-physical, and school functioning. However, physical and school functioning items loaded into two different factors each. All items loaded into the factors with values of .31-.91. Hair et al.'s (1998) guideline was used for practical significance, which specifies a factor loading of +.3 means the items are of minimal significance, +.4 indicates it is more important, and + .5 indicates the item is significant. Furthermore, the factor correlations were small to large. Varni et al. (2001) . Furthermore, a study by Abdul Rahman et al. (2011) also showed good internal consistency in children with disabilities, in Kelantan, Malaysia. Our findings show that the highest Cronbach's a was in emotional functioning, with a value of .82. Our findings also concurred with the UK English and Abdul Rahman et al. (2011) studies in which school functioning had the lowest internal consistency. Construct validity showed a six-factor structure. The results are in line with a study by Panepinto et al. (2008) in which the authors also reported a six-factor structure. However, the six factors were slightly different from what this study has concluded. In this study, the emotional and social functioning items loaded predominantly for two of the factors (first and third factor) in our factor analysis. Physical and school functioning loaded into two different factors each. The second factor consisted of questions 1-4 and questions 7-8 of physical functioning, while the remaining two questions (no 5 and 6) loaded in the sixth factor. These questions asked about 'bathing/shower' and 'house chores'. The participants may not think these questions as physical functioning questions but more as daily activities. Adolescents having problems in this aspect of QOL should further be evaluated by occupational therapist who deals with the activities of daily living. On the other hand, questions 1-3 of school functioning loaded into the fourth factor and questions 4 and 5 loaded into the fifth factor. The results were similar to the results of Varni et al. (2001) . A natural explanation for this could be that the first three items that were related to school functioning mostly have a cognitive component, while the others are more related to physical aspects (Reinfjell et al., 2006) . Furthermore, the items also emphasized on medical aspects such as not feeling well and going to the hospital. Factor correlations in Table 4 show low values among its factors, indicating discriminant validity of the instrument. Hair et al. (2006) stated that the variance-extracted estimates should be larger than the squared correlation estimate, and Fornell and Larcker (1981) , furthermore, put forward that for two factors, A and B, the average variance extracted (AVE) for A and the AVE for B both need to be greater than the shared variance (i.e. square of the correlation) between A and B. Therefore, items should relate more strongly to their own factor than to another factor. Accordingly, the results show factor correlation values lower than the factor loading values of the items, indicating that the instrument measures distinct factors of QOL in adolescents. Difference in functioning and overall QOL was noted among the adolescents' age, gender, and race. Regarding gender, female adolescents reported lower emotional functioning. This is similar to other studies in terms of gender differences in emotional health (Compas et al., 1993; Reinfjell et al., 2006; Rosenfield et al., 2000) . In terms of age, it could be seen that 17-year-old adolescents had higher overall QOL than 13-yearold adolescents do. This result contradicted with Ng et al.'s study (2005) in which they reported QOL of adolescents from Singapore, Japan, and Beijing. It was noted that the QOL of Singapore and Beijing adolescents declined when they were 10-14 years of age but increased when they were 15 years old. Furthermore, in Japanese adolescents, all QOL scores clearly declined linearly with increasing age, from 12 to 15 years. With ethnicity, it could be seen that Indian adolescents had better overall QOL and psychosocial functioning when compared with Malay and Chinese adolescents. According to Ng et al. (2005) , they had similar results in which Singaporean Indian adolescents also had the highest overall QOL in comparison with Singaporean Chinese and Malay adolescents. In particular, they also reported that Indian adolescents had a significantly higher psychosocial QOL scores than Chinese. Ng et al. (2005) further reported that socioeconomic and other factors partly explain these differences, but substantial ethnic differences remained after accounting for the influence of these factors.
Implication for policy, practice, and future research
The influence of ethnicity on health and HRQOL is complex and is mediated by a number of factors (Anderson and Armstead, 1995; Meyerowitz et al., 1998) . Ethnic variances in HRQOL also reflect sociocultural influences particularly on the view of health and illness, the trait of symptoms, the theory of QOL and expectations of care as well as behavior patterns, emotional experiences, and cognitive evaluations (Schmidt and Bullinger, 2003) . The knowledge we have gained from research on a specific pediatric QOL inventory that can be utilized across a variety of ethnic groups can be helpful in many ways. With this information, we can evaluate adolescents from different cultural backgrounds and examine its influencing factors on their QOL. Health policies can include a variety of approaches in health promotion and prevention according to the ethnicity of the population. For future research, it is suggested that the self-report Malay version of the PedsQL 4.0 Generic Core Scales be evaluated for test-retest reliability using a larger multiethnic adolescent sample with comparison between both healthy and acute or chronic health adolescents.
Limitations
Concerning this study, the present findings have several potential limitations. First, the study sample is unlikely to be representative of the general adolescent population in Malaysia. Second, at the school level, we opt for convenience sampling in order to improve participation rate. As a result, there was an underrepresentation of the ethnic groups. Furthermore, information on the participants that dropped out was not available, which can restrict the generalizability of the study. Finally, this study did not differentiate HRQOL between healthy adolescents and adolescents with chronic health conditions as compared to the American validation study (Reinfjell et al., 2006) .
Conclusion
The self-report Malay version of the PedsQL 4.0 Generic Core Scales is a valid and reliable tool that can be used in assessing QOL of multiethnic Malaysian adolescents.
